Effective utilization of an anaesthetic clinic depends on appropriate referral of high-risk surgical patients. The decision-making behaviour of anaesthetists and nurses was examined to identify factors that influence the referral of patients to an outpatient anaesthetic clinic. Eleven consultant anaesthetists, seven anaesthetic trainees and sixteen nurses working in anaesthetic areas estimated the likelihood that they would refer patients for each of the 30 scenarios presented. The relative importance of each factor influencing the decision to refer as determined by the 34 participants were: type of procedure (22%), co-morbidities (18%), fitness (13%), history of anaesthetic problems (12%), medications (11%), age (10%), obesity (8%) and anxiety (6%). Indicative risk factors identified were aged 65 years or over, unable to climb more than two flights of stairs, presence of significant medical problems, gross obesity, history of anaesthetic problems, taking regular medications, scheduled for major surgery and expressed anxiety about the anaesthetic. There were large variations in the decision-making behaviour among health professional groups.
Preoperative assessment by a consultant anaesthetist is usually considered essential for optimal preparation of the patient'. Preoperative assessment is a required standard of care of the Australian and New Zealand College of Anaesthetists. A survey in Great Britain and Ireland revealed that most anaesthetists (57010) visited at least 80% of their patients preoperatively, but 22% saw fewer than 50% of patients2. Failure to visit was often related to organization defects within the hospital system 2 • This may result in inappropriately selected and poorly informed patients for day surgical cases, increased anaesthetic risk, delays in scheduled operation and higher rates of procedure cancellation. One strategy to overcome these problems is the establishment of preoperative anaesthetic assessment clinics.
The Perioperative System at Liverpool Hospital (South Western Sydney) is a new coordinated approach to managing all elective surgical patients from the time an admission is booked to hospital discharge. Integral to this approach is improving preoperative assessment by appropriate referral to an outpatient anaesthetic clinic and patient management by centralizing patient preparation immediately prior to surgical procedures. All patients for elective surgery receive a questionnaire at the time of booking. Information gathered from the questionnaire provides an overall view of the patient's health status, assists in screening particular conditions that may affect perioperative management, and elicits nursing and social factors used in planning patient management during perioperative period and at discharge. Once the questionnaire has been completed, it is screened by a Perioperative Service clerk and the Nursing Unit Manager using a predetermined criteria and sorted into three categories: A. not requiring further review, B. requiring clinic review, C. questionnaire requires further review by an anaesthetist to decide whether a clinic review is necessary or not. The surgeon may also request that the patient be reviewed at the preanaesthetic clinic. While most patients require an anaesthetic review at the clinic, some patients attend the clinic primarily for nursing review, complex instructions about preparation for their surgery and for routine tests. Anaesthetic staff order preoperative investigations on clinical grounds rather than according to standardized protocol. At the end of the clinic attendance, patients are categorized into four groups: 1. Day Only, 2. Day of Surgery (admitted on the day of surgery and stays in hospital for at least one night), 3. Inpatient, 4. Pending Case (for further review and awaiting results).
Effective utilization of an anaesthetic clinic depends on appropriate referral of high-risk surgical patients. In one study, appropriate referral to an anaesthetic clinic was found in 810,10 of high-risk surgical patients who required special preoperative evaluation or preparatory measures 3 • Various studies have shown that referral of patients to a preanaesthetic clinic is usually performed by surgeons 3 -5 • However, little is known about how and why clinicians make referral decisions and the factors underlying them. The aim of this study was to determine the importance of various factors influencing referral of surgical patients by consultant anaesthetists, anaesthetic trainees and nurses to an outpatient anaesthetic clinic.
MATERIALS AND METHODS
The study was carried out at a Sydney teaching hospital and was approved by the hospital's Ethics Committee. Surveys were sent to consultant anaesthetists, anaesthetic trainees (registrars) and nurses working in anaesthetic areas. These nurses fulfil roles as assistants to anaesthetists in the operating suites, perioperative ward and clinics. Demographic data collected included participant's age, sex and number of years of experience. Each of the 30 scenarios consists of a brief description of a patient requiring elective surgery or diagnostic procedure ( Table 1) . Each participant was asked to rate how likely he or she would I definitely would refer be to refer a patient to an anaesthetic clinic on a scale from 0 to 10 for each of 30 scenarios used in the survey. A score of 0 implies that the patient would not be referred to the clinic, but was given a routine admission by the surgical resident and/or the usual preoperative visit by the anaesthetist. Scenarios were presented separately and randomly ordered to minimize the error associated with evaluationn fatigue. Thirty-four questionnaires were returned, representing a response of 81%. The survey was designed for conjoint analysis, a statistical tool used widely in marketing research to identify and characterize underlying decision-making patterns6. Conjoint analysis has been used in medicine to evaluate how physicians weigh clinic information in decision-making. The method allows multiple factors to be included in an analysis so that each has enough variables to make it realistic without requiring large numbers of hypothetical cases. The first step in a simulation of decision-making was the selection of factors appropriate to the decision of patient referral to an anaesthetic clinic. Factors chosen were from criteria used presently at our hospital in screening patients for assessment at an anaesthetic clinic staffed by consultant anaesthetists and a trained nurse ( Table 2) .' Factors such as co-morbidities, previous anaesthetic problems, taking regular medications, obesity and expressed anxiety were studied at two levels (yes, no). Co-morbidities were defined as significant medical conditions and included diseases affecting the cardiovascular, pulmonary, hepatic and endocrine systems. Age was divided into two levels (less than 65 years and 65 years or greater). Fitness was divided into three levels (able to climb one flight, one to two flights and more than two flights of stairs). The nature of the surgical procedure was divided into three levels (diagnostic, minor and major).
Utilities (weighted scores) were estimated for each factor at each level by conjoint analysis. The units for utilities are arbitrarily defined and are relative only to the factors tested in the scenarios used in this study. A utility score above 0 for a particular level within a factor represents a risk factor with a high likelihood that a patient would be referred to the clinic. Conversely, a utility score below 0 represents a risk factor with a low likelihood of referral. The "relative importance" is calculated by taking the utility range for a particular factor and dividing it by the sum of all the utility ranges. The relative importance of various factors was estimated for each of the health professional groups. The sum of the relative importance for the eight factors is 100%. The R squared statistic was used to indicate the variance accounted for between the observed and estimated models. Of the 30 scenarios created, 27 were used for modelling and three were used as validation scenarios to examine the consistency of participant's referral behaviour.
Conjoint analysis was performed using SPSS statistical software'. Inter-rater agreementS of referral scores were calculated for the entire group of participants and between the three health professional groups. Analysis of variance was used to examine difference in referral scores between various health professional groups. Student's t-test was used to evaluate difference in scores with age and experience levels. Missing data was minimal (0.03070) and was substituted by the mean score of the scenario being evaluated. The level of significance was set at P:s0.05.
RESULTS
There were eleven consultant anaesthetists, seven anaesthetic trainees and sixteen nurses in the study. Five (15070) participants were aged 30 years or less, 15 (44070) were aged between 31 and 40 years and the other participants were over 40 years (41070). There were more male (n = 20) than female (n = 14) respondents.
The relative utilities of each factor in making the decision to refer is shown in Table 3 . The utilities are scaled in a common unit. The utilities suggests that the indicative risk factors were aged 65 years or over, unable to climb more than two flights of stairs, presence of significant medical problems, gross obesity, history of anaesthetic problems, taking regular medications and expressed anxiety about the anaesthetic. Of the eight factors, the nature of the procedure was the strongest influence on the respondents' inclination to refer as shown by the large utility range (Figure 1 ). Patients undergoing diagnostic or minor procedures were unlikely to be referred to the clinic. 
Utilities of seven patient factors at various levels Factors Levels
Age (years) less than 65 equal or greater than 65
Fitness I flight of stairs I to 2 flights of stairs more than 2 flights Of the 34 participants, the most and least important factors were type of procedure (22070) and anxiety (6%) respectively as shown in Figure 2 . The relative importance for each factor in the referral process as weighted by the three health professional groups is shown in Figure 3 . There were differences in the weighting of factors by consultant anaesthetists, trainees and nurses. Consultant anaesthetists placed greater emphasis on the type of procedure influencing their inclination to referral (28%), followed by co-morbidities (16%). In contrast, the relative importance of the type of procedure and co-morbidities were approximately equal in anaesthetic trainees and nurses' decision making. Anaesthesia Trainees placed greater emphasis on the obesity factor (14%) than consultant anaesthetists (9%) and nurses (5%).
The participant's inclination to refer the patient was measured by the mean referral score for all 30 scenarios. Using the Likert scale from 0 (definitely not refer) to 10 (definitely refer), the group mean was 6.88 ± 1.44(SD). Individual means ranged from 3.23 to 9.33. After adjusting for sex differences, the type of health professionals was significantly associated with the likelihood of referral (F33,3 =9.41, P<O.OI). The likelihood of referral to an anaesthetic clinic was higher in nurses (mean score=7.87) than trainees (mean score = 6.54) and consultant anaesthetists (mean score = 5.66). There was no difference in scores for those health professionals aged 40 or less years from those aged over 40 years (t32 = -0.25, P=0.81). In comparing health professionals with less than 10 years and with 10 or more years of experience, there was no difference in scores (t32 = -0.43, P=0.67).
Inter-rater agreement of referral scores for the entire group of anaesthetic personnel was of moderate magnitude (R=0.40). Anaesthetic trainees showed the lowest inter-rater agreement (R=0.39) compared with consultant anaesthetists (R=0.44) and nurses (R=0.45).
Of the model developed using 27 scenarios, 89% of the overall variance in the decision to refer was accounted for. There were differences in the variance accounted for by the model between the health professional groups: consultant anaesthetists (89%), trainees (81%) and nurses (89%). In the validation process, using the model to predict referral behaviour, three remaining scenarios were used. The overall prediction was poor, accounting for 2% of the variance in the decision to refer, but varied substantially by the health professional grouping (consultant anaesthetists 11%, trainees 1%, nurses 75%). The high proportion of variance in nurses' decision to refer indicated that nurses were highly consistent in their responses.
DISCUSSION
Effective utilization of an anaesthetic clinic depends on appropriate referral of high-risk surgical patients. Little is known about how health profesionals make referral decisions and the factors underlying them. Insights into such complex judgements are required in order to understand risk assessment and may lead to re-evaluation of subtle influences used in decision-making.
There were large variations and inconsistencies in decision-making, differing among health professionals. This may be partly accounted for by inattention to evaluating the scenarios because participants may have been overwhelmed with the task or other unidentified factors used in decision making. Although the overall consistency of the referral behaviour was low, nurses were found to be most consistent in their decisionmaking process compared with consultant anaesthetists and anaesthetic trainees. However, nurses were less discriminating in their weighting of factors and had a lower threshold for referral. Consultant anaesthetists may have variable strategies in how they make decisions. Some consultant anaesthetists are more systematic and may reflect their experience with working in conjunction with outpatient anaesthetic services.
Experience and age of the health professional were not associated with referral scores. This is a similar finding to a study of referral patterns by specialist obstetricians 9 • Such differences could not be explained by age, training or practice characteristics 9 • However, in this study the type of health professional was significantly associated with differences in referral scores. The differences in factor weightings were larger in consultant anaesthetists and trainees, suggesting that they were more discriminating in their risk assessments of surgical patients than nurses. This is also supported by nurses having significantly higher referral scores than consultant anaesthetists and trainees. The qualifications and training of nurses were not examined in this study. As nurses expand their roles, more research is required to clarify the determinants and the extent of their decisions impacting on patient care.
Analysis of the relative importance of various factors showed that the type of procedure planned, the presence or absence of the patient's co-existing medical problems and level of fitness were most heavily weighted by all three groups. The utilities estimated for the three levels of fitness showed that there was clear distinction between those patients who were able or unable to climb more than two flights of stairs. Similar utilities were found between patients able to climb only one flight of stairs and those able to climb one but no more than two flights of stairs. Measuring fitness by the number of flights of stairs climbed is considered by most clinicians as an indirect measure of the function of the cardiovascular and pulmonary systems. It also allows an assessment of signs of neurological disease and morbidity.
Consultant anaesthetists placed much greater emphasis on the type of procedure in their overall decision-making than trainees. This may be due to consultant anaesthetists being more experienced in balancing the anaesthetic requirements with the type of operation performed. The emphasis on anyone of these will depend on the operation being performed and the needs of the patient lo .
Obesity was weighted by trainees as one of the more important factors as they may have perceived associated risks with obesity much higher than consultant anaesthetists. Meticulous peri-postoperative prophylactic measures are required to control the pathophysiological changes associated with obesity, in particular cardiorespiratory dysfunction and thromboembolic disease ll . Practical management of these problems may concern trainees more than experienced consultants.
It is surprising to find that age was ranked last in the overall decision by trainees compared to consultant anaesthetists and nurses. Altered pathophysiology in elderly patients and the implications in anaesthesia may not be fully appreciated by anaesthetic trainees. Goldman and co-workers showed that age over 70 years was a significant risk factor for the development of perioperative cardiac complications and a greater risk factor than symptomatic aortic stenosis, poor general medical condition, site of operation, or emergency surgeryl2.
Appropriate referral for further anaesthetic assessment is a complex decision. A recent Australian study showed that an assessment team comprising consultant anaesthetists and a trained nurse was effective in assessment and selection of patients l '. A trained assessment nurse using data from a patient questionnaire referred 46"70 of patients for additional review by an anaesthetist before the day of surgery. This method of assessment was found to be efficient and costeffective, resulting in a low unanticipated hospital admission rate (1.28%) and showed a 33% reduction in preoperative investigations. However, Rudkin's study1' was limited to day surgical cases and an outpatient anaesthetic clinic was not utilized. Further research is required to examine the impact of appropriate referral to an anaesthetic clinic on patient outcomes such as unanticipated events and hospital admissions.
One of the limitations in using conjoint analysis is that the scenarios presented were hypothetical. Some participants were uncertain as to whether they were referring patients to an "ideal" or to the existing anaesthetic clinic. However, several studies in the biomedical field have found conjoint analysis to be useful in analysing and understanding physician behaviour 9 ,14.16. Further research is required to determine whether factor weightings found in the scenarios correspond to weightings used in clinical situations. The utilities presented are relative to other utilities measured in the survey. Other factors such as smoking and the presence of anatomical problems may also be predictors and therefore must be tested separately.
This study has highlighted large variations and inconsistencies in decision-making among consultant anaesthetists, anaesthetic trainees and nurses. Nurses were found to be less discriminating but more consistent in selecting surgical patients to be referred Anaesthesia and Inten.live Care, Val. 22, No. 5, October, 1994 compared to anaesthetists. Conjoint analysis was useful in elucidating the important factors in identifying highrisk patients needing referral to an anaesthetic clinic for pre-operative assessment.
